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Abstract 

This study aimed to analyze the relationship between high school students’ self-efficacy perceptions regarding biology, 
the metacognitive strategies they use in this course and their academic motivation for learn biology. The sample of the 
study included 286 high school students enrolled in three high schools who attended a biology course in Kars, Turkey. 
Survey method was employed in the study. The author administered ‘Self Efficacy for Learning and Performance’ and 
‘Metacognitive Self-Regulation’ subscales of Motivational Strategies for Learning Questionnaire (MSLQ) and 
Academic Motivation Scale for Learning Biology. According to the study results, the use of metacognitive strategies 
and self-efficacy made a positive and significant prediction of students' intrisic motivation to learn biology. Moreover, 
self-efficacy made a negative prediction of amotivation, and it did not predict extrinsic motivation. The use of 
metacognitive strategies did not predict amotivation, and it positively and significantly predicted extrinsic motivation. 
In addition, it was found that amotivation had a negative correlation with other variables. 
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1. Introduction 

In the current educational system, some students are more willing to study and have a better understanding of the 
subjects while others have difficulty understanding and getting motivated for courses. Researchers take these issues into 
consideration and study the causes of this situation. Considering social cognitive perspective, it seems that 
self-regulation of learning and motivation should be highlighted. According to Zimmerman (2002), self-regulated 
individuals are aware of their own learning, determine personal goals, pick strategies to realize these goals, monitor 
their own behaviors and increase their own motivation. Self-regulated learners get motivated to learn and confident 
about their own abilities (Smith, 2001) and are identified by their use of self-regulated learning strategies (Zimmerman, 
1989; 1990). Pintrich and De Groot (1990) suggest that students should also be motivated along with using 
self-regulated learning strategies to be successful. Based on these ideas, the author thought that students' self-efficacy 
and use of strategies could be relationship with motivation, and researched this relation using the structural equation 
model. 

1.1 Self-efficacy 

Self-efficacy is individuals' level of self-confidence in their abilities to manage certain tasks (Bandura, 1997), and it 
influences how people think, act and motivate themselves (Bandura, 1995). People who think that they have a high level 
of self-efficacy can work longer hours and withstand difficulties, while those who believe that their self-efficacy is low 
avoid completing tasks (Bandura, 1977). Bandura (1994) emphasized the importance of self-efficacy by suggesting that 
individuals' motivation and acts are dependent on what they believe rather than the actual situation. Pajares (1996) also 
said that self-efficacy has a big influence on motivation and behaviors. 

Some people motivate themselves, guide their own acts and shape their beliefs according to what they can do. For this 
reason, self-efficacy belief plays a key role in the self-regulation of motivation (Bandura, 1993). When people think that 
they will not obtain the result they desire, they feel less willing to withstand difficulties. Thus, self-efficacy is the 
foundation of motivation and achievement (Pajares, 2002). Some researchers claim that self-efficacy has a predictive 
effect on students' achievement (Coutinho & Neuman, 2008; Long, Monoi, Harper, Knoblauch & Murphy, 2007; 
Pajares, 1996; Schunk, 1989). Moreover, Walker et al. (2006) determined that self-efficacy had a positive correlation 
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with intrisic motivation, a negative correlation with amotivation and had no correlation with extrinsic motivation. Based 
on this information in the relevant literature, the author concluded that self-efficacy had a direct relationship with 
student motivation. 

1.2 The Use ofMetacognitive Strategy’ 

Metacognition is a person's being informed and conscious about his or her own cognition (Flavell, 1979; Zimmerman, 
2002). According to Flavell (1979), past studies have concluded that metacognition plays an important role in 
communication, reading comprehension, concentration, memory and problem solving. In these aspects, the knowledge 
of metacognition is important in education. Metacognition is classified into two types: ‘knowledge of cognition’ and 
‘regulation of cognition’. Knowledge of cognition is the things that people know about their own cognition. Regulation 
of cognition includes the metacognitive activities that help regulate cognition (Schraw & Moshman, 1995). 

Paris and Winograd (1990) said that teachers can increase students' metacognitive awareness by means of effective 
problem solving strategies and scientific discussions, and this will provide two benefits: 1) the teacher conveys the 
responsibility to students to watch their learning, and 2) students develop positive self-perception and motivation. 

Landine and Stewart (1998) suggested that there was a positive correlation between intrinsic motivation, academic 
achievement and the use of metacognitive strategies. Similarly, Biggs (1985) said that intrinsic motivation is an 
important factor of metacognition and academic achievement. Biggs (1988) also said that metacognition had a major 
effect on increasing learning. Accordingly, Tas, Brown, Esen-Danaci, Lysaker and Briine (2012) argued that 
metacognition is correlated with intrinsic motivation. 

1.3 Academic Motivation 

Motivation is to get into action to do something (Ryan & Deci, 2000a). Deci and Ryan (1985) made a basic 
classification of motivation and suggested three categories: intrinsic motivation, extrinsic motivation and amotivation. 
Intrinsic motivation means that a person does something due to a wish from inside. Extrinsic motivation means that a 
person does something for the sake of its result. Amotivation means being unwilling to do something (Deci & Ryan, 
2000 ). 

Gottfried (1985, 1990), found that academic intrinsic motivation in elementary and junior high school students had a 
positive correlation with student achievement and self-efficacy perception. Goldberg and Cornell (1998) conducted a 
study with a structural equation model and found that intrinsic motivation affected perceived competence, which 
accordingly affected academic achievement. The relevant literature also says that academic motivation has a positive 
influence on students’ performance and achievement (Fortier, Vallerand & Guay, 1995; Noels, Clement & Pelletier, 
2001; Wentzel & Wigfield, 1998). 

A review of the studies summarized above shows that the research is mainly focused on intrinsic motivation. Moreover, 
it was found that the studies which analyzed the influence of self-efficacy and metacognitive strategies on academic 
motivation were insufficient in general. It was observed that researchers mainly accepted motivational processes such as 
self-efficacy and goal orientation as academic motivation in the relevant literature. Since this study tackled the 
dimensions of academic motivation based on self-determination theory (intrinsic motivation, extrinsic motivation and 
amotiation), the author believes that the study will contribute to the literature. In addition, the relevant literature did not 
include any studies which were specifically based on academic motivation for learning biology since the studies were 
mainly about students' general academic motivation. This study will also contribute to the field of science education in 
this respect. 

This study aimed to analyze the relationship between high school students' self-efficacy perceptions, the metacognitive 
strategy use and their academic motivation to learn biology. The structural model created for this purpose is shown in 
Figure 1. 


Figure 1. The structural model of the relationship between self-efficacy, use of metacognitive strategies and academic 

motivation 
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2. Method 

2.1 Study Sample 

The sample of the study included 286 high school students. The author randomly selected three schools of the five 
Anatolian high schools in Kars, Turkey, and included 136 female and 150 male students in the sample. Anatolian high 
schools provide a four-year education which prepares students for higher education according to their interests, talents 
and achievement. At these schools, students can select specific courses according to the field they want to study at 
university. The author selected the participants of this study from classes that attend the biology course. The students' 
ages ranged between 15 and 17, and their GPA in biology was 3.13 on a scale of 5. 

2.2 Data Collection Tools 

Self-efficacy for Learning and Performance Scale 

To determine high school students' levels of self-efficacy for learning biology, the author used the Self-efficacy for 
Learning and Performance sub-scale of the Motivational Strategies for Learning Questionnaire (MSLQ). Sungur (2004) 
translated the scale into Turkish and did the validity and reliability analyses. It is a 7-point Likert-type scale that 
includes eight items. Table 1 shows sample items, descriptive statistics and reliability value (alpha). 

Metacognitive Self-regulation Scale 

The author used the Metacognitive Self-Regulation, a sub-scale of the Motivational Strategies for Learning 
Questionnaire (MSLQ) scale to measure high school students' levels of using metacognitive strategies when learning 
biology. Sungur (2004) translated the scale into Turkish and did the validity and reliability analyses. It is a 7-point 
Likert type scale that includes 12 items. Table 1 demonstrates the sample items, descriptive statistics and reliability 
value (alpha). 

Academic Motivation Scale for Learning Biology 

The author used the Academic Motivation Scale for Learning Biology to measure students' motivation to learn biology. 
The scale was created by Aydin, Yerdelen, Gurbiizoglu, Yalmanci and Goksu (2014), who also did the validity and 
reliability analyses. It is a 6-point Likert type scale which includes 19 items and four sub-dimensions. These 
sub-dimensions are intrinsic motivation (IM-6 items), amotivation (A-5 items), extrinsic motivation-career (EM-C-4 
items) and extrinsic motivation-social (EM-S-4 items). Table 1 shows sample items, descriptive statistics and reliability 
value (alpha). 


Table 1. Sample scale items and descriptive statistics 


Variables 

Mean 

SD 

Alpha 

Self-efficacy (SE) 

I believe I will receive an excellent grade in biology class 

4.56 

1.50 

.896 

Metacognitive self-regulation (MC) 

When studying for biology I try to detennine which concepts I don't understand 
well 

4.27 

1.16 

.817 

Intrinsic motivation (IM) 

I enjoy learning biology subjects 

4.09 

1.25 

.866 

Amotivation (A) 

Honestly, I don't know why I should learn biology 

2.64 

1.39 

.836 

Extrinsic motivation-career (EMC) 

Because it is important in my choice of profession 

3.81 

1.40 

.825 

Extrinsic motivation-social (EMS) 

I want to be praised by the people around me 

3.57 

1.30 

.727 


2.3 Procedure 


Survey method was employed in the study. The author administered ‘Self Efficacy for Learning and Performance’ and 
‘Metacognitive Self-Regulation’ subscales of Motivational Strategies for Learning Questionnaire (MSLQ) and 
Academic Motivation Scale for Learning Biology. The data were collected from the participants in their own 
classrooms, and those who voluntarily agreed to participate in the study after being informed about its purpose were 
included in the sample. Additionally, the students were informed that they could withdraw from the study whenever 
they wanted. 

3. Results 

3.1 Correlations 

Table 2 shows the Pearson correlation coefficients generated by the correlation analysis conducted on the variables in 
the study. 
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Table 2. Pearson correlation coefficients 


Variables 

SE 

MC 

IM 

A 

EMC 

EMS 

Self efficacy (SE) 

1 

.588** 

.480** 

- 359 ** 

.366** 

.209** 

Metacognitive self-regulation (MC) 


1 

.402** 

-.258** 

.413** 

.307** 

intrinsic motivation (IM) 



1 

-.507** 

.475** 

.277** 

Amotivation (A) 




1 

-.327** 

-.078 

Extrinsic motivation-career (EMC) 





1 

.366** 

Extrinsic motivation-social (EMS) 






1 


Table 2 shows that self-efficacy and the use of metacognitive strategies were correlated with academic motivation, 
which was also implied by the structural model created for this study. The highest correlations were between 
self-efficacy and the use of metacognitive strategies (r=.588, p<.01), and between self-efficacy and intrinsic motivation 
(r=,480, p<.01). Moreover, there were positive correlations between intrinsic motivation and extrinsic motivation-career 
(i=.475, p<.01), between the use of metacognitive strategies and extrinsic motivation-career (r=.413, p<.01), and 
between the use of metacognitive strategies and intrinsic motivation (r=.402, p<.01). In general, intrinsic motivation had 
a negative correlation with amotivation, and a positive correlation with other variables, which was the expected 
outcome. 


In addition, it was found that amotivation had a negative correlation with self-efficacy, the use of metacognitive 
strategies, intrinsic motivation and extrinsic motivation-career. 

Path Analysis 


The path model (Figure 1) created with the purpose of determining the relationship between high school students' 
self-efficacy, levels of using metacognitive strategies in biology and motivation to learn biology was tested using 
LISREL 8.80 (Joreskog and Sorbom, 2006). The results of the analysis showed that the fit indices had good consistency 
with the model's data set (x 2 (6 93 ) = 1400.28, p < .05; X 2 /SD =2.02; RMSEA= 0.060; CFI= .95, NFI= .91; NNFI= .95; 
SRMR= .078). Figure 2 shows the size and direction of the relationship between the variables in the path model. 



Chi-3quare=1400.26, df=€92, P-value=0.OOOOO, RM3EA=0.0€0 

An analysis of the standardized path coefficients in this model showed that intrinsic motivation had positive relationship 
with self-efficacy ((3= .30) and the use of metacognitive strategies (P=.33). The variables of self-efficacy and the use of 
metacognitive strategies explained 34% of the variance of intrinsic motivation. Amotivation variable was related only to 
self-efficacy (P=-.28) and it was a negative relation. Self-efficacy explains 20% of the variance of amotivation. The 
extrinsic motivation-career (P=-,54) and extrinsic motivation-social (P=.50) variables related only to the use of 
metacognitive strategies. The use of metacognitive strategies explained 31% of extrinsic motivation-career variance and 
18% of extrinsic motivation-social variance. 


4. Discussion 

This study aimed to determine the variables that affect high school students' motivation to learn biology. Moreover, the 
author tried to find the dimension of motivation by focusing on the sub-dimensions of motivation. Initially, the study 
analyzed the correlations between the variables. The results showed that self-efficacy had a strong correlation with the 
use of metacognitive strategies and intrinsic motivation. An analysis of the relevant studies indicated that they also 
found positive correlations between them (Coutinho, 2008; Coutinho & Neuman, 2008; Kanfer & Ackerman, 1989; 
Yerdelen, 2013; Walker et al., 2006). Coutinho (2008) found that there was a strong correlation between self-efficacy 
and metacognitive awareness, and that these variables affected student performance. This means that the students who 
have a high self-efficacy and metacognitive awareness have better performance. Additionally, Kanfer and Ackerman 
(1989) claim that it is more likely that people with strong self-efficacy will use metacognitive strategies. 
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Another noteworthy result of the study was that amotivation had a negative correlation with self-efficacy, the use of 
metacognitive strategies, intrinsic motivation and extrinsic motivation-career. This is due to the fact that students who 
are unenthusiastic about and uninterested in biology have low self-efficacy and internal motivation, cannot use their 
metacognitive strategies at a sufficient level and do not think that learning biology will contribute to their selection of a 
future profession. Walker et al. (2006) and Turner, Chandler and Heffer (2009) suggested that amotivation and 
self-efficacy had a negative correlation. Vallerand et al. (1993) also says that amotivation has negative correlations with 
other variables of motivation. 

This study conducted a path analysis on the relationship between self-efficacy, the use of metacognitive strategies and 
academic motivation. The results of this analysis indicated that self-efficacy and the use of metacognitive strategies 
predicted students' intrinsic motivation in a positive and significant way. A review of the relevant studies showed that 
the results were consistent with the relevant literature (Walker et al., 2006; McAuley, Wraith, Duncan, 1991; Lau & 
Chan, 2003; Tas, Brown, Esen-Danaci, Lysaker & Briine, 2012; Vandergrift, 2005; Landine & Stewart, 1998). In 
addition, Lau and Chan (2003) suggested that intrinsic motivation had a stronger relationship with student ability and 
strategy use compared to the other variables of motivation. Ryan and Deci (2000b) said that efficacy belief could 
increase intrinsic motivation. 

Another result of the study was that self-efficacy made a negative prediction of amotivation while the use of 
metacognitive strategies did not predict it. People who do not perceive a consistency between their acts and the results 
lose their motivation. They have neither intrinsic nor extrinsic motivation, regard themselves as insufficient and their 
participation in academic activities may cease (Vallerand et al., 1992). For this reason, it was an expected outcome that 
poorly motivated students had low self-efficacy, did not use metacognitive strategies and were not enthusiastic about the 
biology course. Baker (2004) determined that amotivation caused a high level of stress perception and poor 
psychosocial adjustment. Moreover, Vallerand and Bissonnette (1992) found that amotivation had a negative effect on 
the maintenance of a specific behavior. They also said that amotivation seemed to be a strong indicator of negative 
outcomes, which means that future studies should focus on amotivation. 

Another result of the study implied that self-efficacy did not predict extrinsic motivation, while the use of metacognitive 
strategies predicted extrinsic motivation. In contrast with intrinsic motivation which is related to the natural satisfaction 
of an act, extrinsic motivation is related to performance for the sake of acquiring a result (Ryan & Deci, 2000b). For this 
reason, it is estimated that the use of metacognitive strategies predicts extrinsic motivation, which is in contrast with 
self-efficacy. A review of the relevant literature showed that there are also studies which did not find any relationship 
between self-efficacy and extrinsic motivation (Walker et al., 2006). Similarly, Baleghizadeh and Rahimi (2011) found 
that the use of metacognitive strategies had a positive correlation with intrinsic and extrinsic motivation, while it did not 
have any correlation with amotivation, which is consistent with the results of this study. This means that the students 
who use metacognitive strategies have intrinsic and extrinsic motivation. Extrinsic motivation causes students to choose 
goals that they cannot reach. On the other hand, the students who have intrinsic motivation have fewer unreachable 
goals since they believe that they can achieve if they tiy (Shannon, 2008). This shows the effect of self-efficacy on 
intrinsic motivation. 
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